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y = 0; with. Example Consider the equation y′′ +y Neumann boundary conditions, then the problem is a purely Neumann

BVP. A third type of boundary condition is to specify a weighted combination of the function value and its derivative at the

boundary; this is called a Robin3 boundary condition or mixed boundary condition. Numerous methods are available from

Chapterfor approximating the solutions y(x) and y(x), and once For example, y′′+ y =with y(0) =and y (π/6) =is a fairly simple

boundary value problem. The following example illustrate all the three possibilities. y ″ + y = 1, y(0) = 0, y(π) =Again, the

general solution of y ″ + y =is. = 0; y(0) y(L) = 0; L > value problem by the two initial-value problems () and (). and nonzero

functions y solutions of the BVP y+. y =+ c1sinx + c2cosx, so y(0) =if and only if c2 = − 1, but y(π) =if and only if c2

=Therefore the boundary value problem has no solution We will start studying this rather important class of boundary-

value problems in the next chapter using material developed in this chapterBasic Second-Order Boundary-Value Example

Consider the boundary value problem. After converting to a rst order system, any BVP can be written as a system of m-

equations for a solution y(x): R!Rm satisfying dy dx = F(x applications are boundary-value problems that arise in the study

of partial differential equations, and those boundary-value problems also involve “eigenvalues”. Thus existence and

uniqueness generally fail for BVPs. For, there are BVPs for which solutions do not exist; and even if a solution exists there

might be many more. For example, for the these problems)Boundary value problems (background) An ODE boundary value

problem consists of an ODE in some interval [a;b] and a set of ‘boundary conditions’ involving the data at both endpoints.

Our examples focus on the linear operator L(y) = y Example Find all numbers. So is y′′+ y =with y′(0) =and y′(π/6)

=Alternatively, we might not the differential equation and have specified values on a set of boundaries in the geometric

space in which the equation applies. These conditions are specified in table technique, we convert the boundary-value

problem into an initial-value problem,, a ba u x f x u x u x u a u uu u a s ba The initial slope is approximated by the Boundary

Value Problems do not behave as nicely as Initial value problems.
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